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Status Assessment of Heavy Metals in Beijing Agricultural Soils
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Abstract: To evaluate the status of heavy metals in Beijing agricultural soil, 385 soil samples were collected and the concentrations of Cr, Ni,
Cu, Zn, As, Cd, Pb and Hg were analyzed with the standardized method. Heavy metals were evaluated using the single—factor pollution index
and the integrated pollution index based on the background level of heavy metals of Beijing. The results indicated that the mean concentration
of heavy metals Cr, Ni, Cu, Zn, As, Cd, Pb and Hg were 53.61, 24.84, 21.95, 65.42, 9.14, 0.125, 19.04 mg-kg™ and 0.08 mg-kg™ , respec—
tively. The Cr, Cu, Zn, As, Cd content were 79.9%, 17.4%, 13.8%, 28.9%, 5.0% higher, while the Ni, Pb were 7.9%, 29.2% lower than the
corresponding background concentrations, and Hg was consist with its background concentration. Thus, the Cr, Cu, Zn, As, Cd had obvious
accumulative trends. Cr, As, Cu, Zn and Cd had significant increase with 1.80, 1.29, 1.17, 1.13 and 1.05 single—factor pollution index, re—
spectively, especially Cr had the higher risk of pollution. For Hg, Ni and Pb, the mean values were 0.96, 0.93, 0.77, above 60% of samples
had low or mid—level pollution index. Furthermore, the integrated pollution index of all samples ranged from 0.96 to 2.16 with an average of
1.45, which indicated that most of samples were slightly polluted.
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Figure 1 Location of sampling sits shown in the sketch map

of Beijing
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Table 1 The background concentration of soil heavy metals

in Beijing

wE)R G’ Ni’  Cu” Zn” As” Cd” Pb” Hg”
ThcfE/mg kg 29.80 26.80 18.70 57.50 7.09 0.119 24.60 0.08

2 1) 11 Cr Ni Cu.Zn As .Cd .Pb i 5H(E 5] A KRR ML
ST MR A R T SUE M RGAFIT) 5 2) 1 HE Hg (1975 5LEk A 25 fils%
FICABETY S BT, T,

2 HBRESH

2.1 TEEFESENSGITXILE S
2 B - IS BE R 35 (P<0.05), 48 8 Fh & 4 )@
HRAFT A IE A AR, X B AR T, Y REA IR A XF




68 TG s A T SRR AT

2009 4 1 H

PO - 32 2 RS IX N e 4 8 i & 40T
gL, IR LIA 8 FlveE 42 J@ 075 22 (B R AEK
/M) 485 :Cr 55.80 mg-kg™ \Ni 30.68 mg kg™,
Cu 29.09 mg-kg™ Zn 74.82 mg-kg™ . As 12.12 mg-kg™
Cd 0.225 mg-kg™ .Pb 27.34 mg-kg™ \Hg 0.19 mg kg™,
FESZEESE S EZEF K E Hg, 5 25
49.1% , /NI Zin, A5 5 20 18.6%

+3Erh Cr 1944 & 58 53.61 me-kg™, L HEAH
R B 79.9%, Hi KA K 87.40 mg-kg™, Ik
AHN BT (B 1.93 £, 14 Cu Zn As .Cd #°F
B85 43 ) H A B 1 T S (E R 17.4% (13.8%
28.9% .5.0% , fe RAH LU HAR N 18 5B R ) 1.05 1%
0.79 £%.1.07 % . 1.09 £, H:4% Ni F1 Pb & & F-H{H
FEAH R B 75 BHEAR 7.9%F01 29.2%, 8 — 3% i RMH
HILUARN 19 Sefi e th 0.52 %11 0.39 £, Hg &Y
- E 5 2 A 9T () AL ST He A7 SE(E— 2L
RORME T S E R 138 £, TSR A2
BARD 32 N Bl i (175 0 =48 78 14T 1) oT
R oK, b mi gl A —E B Cr.
Cu.Zn As.Cd FLZ Ni . Pb LRI A“EH, {H 8 FjiE
& SR AR E RS BN AR TS G 0

ZEIGE 5 AEONT A T B AR T R E AR Y
T3] Cr.Cu As Cd .Pb Hg Z5F-Y{EH 453 51
Sk 24.51.24.94 7.86.0.144 17.85 .0.038 mg -kg ', I
o Cu 1 Cd AW 13.6%H1 15.2%, i Cr.As.
Pb Hg I A #F 58 45 K 118.7% .16.3% .6.7% .
110.5% ; B ity AP0 A sl Tl 1 2% - 38 o 4 S ¥
WS 2N As F i (H1H 7.67 mg-ke™) L ARG 45
K 19.2%,Cd(0.168 mg-kg™ ) Fl Pb(38.3 mg-kg™ )1
i HASHFIT 25 0 34.4% 101.2%, LB+ 1
HE 4R Cr lEASWESY 45 241K, Ni .Cu . Zn \As .Cd \Pb
s n ol N IR = T N N S S TN
WL RAFAEE 255 o 12 57 1 JRL R ] BB S < SRR
AN TUAN ] SRS BOR PR RN, 2RI 75
G R s A TP e AR X B B R
45 REFEAR A T, XA b 5T SR, SRAFERCR i /L 5
Bk s P SR AT 9 T SRR A 220 2 &2, (R FEHL
I BB IR, OB IRl il &% H 3 &8 &
T S I E SR, R EOREE SN
54 A4 (As 4 39 4), H A B T R X CGR A if
BT EFX), BTSSR R WL 2w B AR 1R
M 4R i S A AR AT AR L, AN ST HL A B
BEH (2007 4F ) BEAh K (370 A 88005 ) 1R AT

R2 kEmRILTESSESEEARSITILL
Table 2 Comparison of concentrations of heavy metals in the
agricultural soils of Beijing
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Table 3 Assessment of heavy metals pollution in the agricultural

soils of Beijing

TG4 H/mg kg FEA TR AR
EEJm FUME RO TIE T BRI BB T
Cr 106 293 180 0 0 267 103
Ni 038 152 093 38 200 132 0
Cu 049 205 117 8 85 276 1
n 049 179 113 6 89 275 0
As 036 207 129 7 44 315 4
Cd 020 209 105 37 127 203 3
Pb 028 139 077 136 192 42 0
Hg 0 238 09 118 110 131 11
Py 096 216 145 0 5 362 3
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